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DURATION 
 
Reading Time: 10 minutes 
Writing Time: 180 minutes 
 
INSTRUCTIONS TO CANDIDATES 
 
This examination consists of 6 (six) questions. Candidates are required to answer ALL. 
 




You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Question 1:  
A classroom is designed for 150 people. Assume that each person breaths out CO2 at the rate of 
0.35 L/min. The concentration of CO2 in the incoming air is 280 ppm (0.028 percent). It is required 
to hold the concentration in the room below 1000 ppm (0.1 percent). 
Assuming the air in the room is perfectly mixed, what is the minimum rate of air flow required to 
maintain the desired level?         (4 marks) 
 
Question 2:  
A dancing hall has occupancy of 45 people engaged in moderate dancing activities from 8 am to 5 
pm. The average light level is 15 W/m2 of vented fluorescent fixtures with a ceiling plenum return. 
Electronic equipment amounts to 7 kW. Estimate the sensible and latent heat gain to the space for 
a floor area of 750 m2 at 4 pm. For the sensible hear gain, estimate the radiative and convective 
portions. 
Assume: 
 For the sensible heat gain, assume 70% radiative to 30% convective for people and 20% 
radiative to 80% convective for equipment. 
 50% of lighting to enter plenum space directly, with the remaining to be 59% radiative to 
41% convective.          (10 marks) 
 
Question 3:  
What is the best thermostat setting (air dry bulb temperature) in a factory where the workmen are 
standing, walking, lifting and performing various machine tasks (met = 2)? Calculate the answer in F 
or oC. 
Assume:   
 A globe temperature measurement reads 72 F (22 oC), the relative humidity will be in the 
45% range, and air motion will likely be around 0.15 m/s.  
 The men are dressed in typical summer garments (clo = 0.5).               (10 marks) 
 
Question 4:  
Air enters a cooling coil at the rate of 3 m3/s at 30 oC dry bulb, 22 oC wet bulb and sea-level 
pressure. The air leaves the coil at 13 oC dry bulb, 12 oC wet bulb.  
(a) Show all the conditions on the psychrometric chart (provided in page 5-8).  (2 marks) 
(b) Determine the SHF and the apparatus dew point.      (2 marks) 
(c) Compute the total and sensible heat transfer rates from the air.    (2 marks) 
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Question 5:  
A wall is 20 ft wide and 8 ft high and has an overall heat-transfer coefficient of 0.4 W/m2C. It 
contains a solid urethane foam core steel door with thermal break, 80 x 32 x 1.75 in., and a double 
glass window (6.4 mm air space), 120 x 30 in. The window is metal sash with thermal break. 
Assuming parallel heat-flow paths for the wall, door and window, find the overall thermal 
resistance and overall heat-transfer coefficient for the combination. Assume winter conditions. 
 (5 marks) 
 
Question 6: (5 marks) 
A centrifugal fan is delivering 0.94 m3/s of air at a total pressure differential of 473 Pa. The fan has 
an outlet area of 0.08 m2 and requires 0.8 kW shaft input. Compute: 
(a) the total power          (1 marks) 
(b) the total efficiency        (1 marks) 
(c) the fan static pressure         (2 marks) 
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0 oC=273.15 K 
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Chapter 12 equation: 
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0 oC = 273.15 K 
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Table B.4: from Munson, Okiishi, Huebsch and Rothmayer, “Fluid Mechanics”, 7
th
 edition, Wiley 
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